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 Abstract  
Being as a relatively new approach of signalling, moving-block scheme significantly increases line 
capacity, especially on congested railways. This paper describes a simulation system for multi-train 
operation under moving-block signalling scheme. The simulator can be used to calculate minimum 
headways and safety characteristics under pre-set timetables or headways and different geographic an 
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Introduction 
In June 2009, the Centre for Subtropical Design conducted a design charrette to research design concepts for 
liveable subtropical neighbourhoods characterised by higher-density, mixed-use, family oriented housing. 
Subsequent analysis of the proposed designs evaluated how well these typologies support economic, 
environmental and social sustainability.  
Key research topic areas were explored: 
 How subtropical design principles apply to buildings and public spaces in the context of higher 
density residential communities. 
 How higher density subtropical design outcomes can contribute to key government strategies 
addressing climate change (mitigation and adaptation) and affordable housing. 
 What level of density/building height and neighbourhood form provides the greatest opportunity for 
incorporating subtropical design principles.  
 How potential amenity issues experienced in Transit Oriented Development (TOD) locations (e.g. 
noise, vibration, odour, particulates, lighting) can be dealt with, using a subtropical design approach. 
The design charrette was the method used to gather empirical data on medium density typologies. Energy and 
thermal modelling, construction cost modelling and „liveability‟ analysis was used to validate the credibility of 
the data gathered and its interpretation, and to construct a more complete picture of liveable subtropical 
neighbourhoods based on building form and configuration. 
Four multi-disciplinary creative teams were involved. Creative teams‟ designs for urban form, buildings and 
shared spaces, and dwelling units, are available as separate case studies.  In terms of urban design, the 
approaches shared the following concerns: 
• Locally generated ecosystem services have a substantial impact on the quality of life in urban areas 
and need to be addressed accordingly in land use planning.  
• Respect for water and site hydrology. 
• Shade trees are prioritised in the street reserve, to cool pavements, and provide better comfort 
conditions for pedestrians, and better microclimate generally. 
• Size matters – compact dwelling models provide flexible uses, amenity and outdoor spaces. 
• Urbanism is valued and prioritised.  
• Street-facing entries or street facing living spaces are favoured. 
• Mid-block common open spaces featuring trees and vegetation, privacy and „leafy‟ outlook. 
 
The four residential buildings examined in closer detail in the case study reports were all mid-rise examples of 
medium density residential buildings, however their typologies varied, as did construction methodologies and 
materials. (See Case Studies 1,2, 3 & 4). Nevertheless, commonalities have emerged, and these are discussed 
in this report, in terms of how the design teams deal with the indoor  environmental quality,  noise from both 
external sources and from within a residential complex, and parking for private vehicles. 
 
   
Indoor environment quality outcomes 
 
Achieving the right balance between thermal mass, operable openings and glazing is critical in achieving good 
indoor environment quality outcomes integrating the benefits of daylight access, effective natural ventilation 
strategies, and thermal mass.   Each factor may be measured separately, however each inherently influences 
the others.   
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The different typologies developed each succeeded in achieving the balance in different ways.  Most placed an 
emphasis on one particular element (thermal mass, ventilation, or daylight) and this is reflected in their overall 
results.  However, there is not one element of indoor environment quality that should be singled out and 
given priority.  All elements assessed in the ESD analysis** influence the way occupants use a dwelling and 
building, and consequently their appreciation for how the overall design functions or is best modulated.   
 
Observations from assessment of all four presented typologies suggest that: 
• Cooler overnight temperatures during autumn and spring provide a challenge for achieving thermal 
comfort in the subtropical climate. 
• The natural ventilation strategy (sizes and locations of openings) can have more of an impact on 
comfort than can thermal mass, both in summer and winter.  
• An ideal solution would provide strategically placed operable glazing to capture prevailing breezes 
and allow daylight infiltration.   
• Internal linings applied to the structure have various impacts on the effectiveness of thermal mass.  
For example, carpet laid over a concrete slab affects the thermal performance by altering the speed 
of response to the change in ambient temperature. Tiles allow the thermal mass of the concrete slab 
to interact with the air within the space and moderate the temperature, whereas carpet does not. A 
clear demonstration of this principle is the consistently low BERS rating of the „study space‟ 
compared to other higher-rated spaces in the walk-up units typology prepared by the QUT team 
(Case Study 3).  
 
All design solutions sought ways to ensure that the majority of apartments had cross-ventilation. Two of the 
typologies prioritised north/south orientation as an urban planning driver in Greenfield sites. All agreed on 
the need to prioritise active and lively streets through street-facing dwelling and sought ways to deal with 
compromised orientation in the building design. 
 
Noise 
 
Residences in multi-storey buildings are potentially exposed to more noise than other housing types due to 
more expansive views and direct lines of sight to noise sources such as rail, road, and rooftop heating, 
cooling, or ventilation equipment on other structures.  Noise from external sources such as traffic may also 
reflect upwards off the facades of the structures on either side of the road. At least three solutions for 
reducing noise to dwellings from the transport corridor source, without compromising natural ventilation, 
have been proposed.  These are the spatial solution (a 100m buffer zone) demonstrated by Case Studies 1 and 
3, the barrier building solution demonstrated by Case Study 4, and a hybrid buffer/barrier building 
demonstrated by Case Study 2.  
 
The typical approach to dealing with noise from trains with barrier buildings is to eliminate or minimise 
glazing on the affected facade. In the case of the eight storey barrier building (Case Study 4), Richard Kirk 
Architects and team showed that using projections from the buildings to create acoustic shadows is a viable 
alternative to closing off that side of the building without compromising liveability or ventilation. 
 
Paying attention to noise within a higher density development is a high priority issue for the success of 
compact suburban living. Findings by Buys et al (2009) note that the most commonly heard noise was motor 
vehicle noise, yet neighbours‟ voices, music or sounds from animals were identified as the most annoying 
noise. Varying tolerance to these different noises may depend on whether the noise is constant or 
intermittent, anonymous or identifiable, as well as the time of day when it occurs.  Reducing noise 
transmission between dwellings and maintaining the moderating effect of exposed thermal mass, or the 
cooling effect of natural ventilation, remains a conundrum, however the case studies presented show that 
natural ventilation is compatible with acoustic amenity. 
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Noise from air conditioning condensing units located on balconies or in courtyards may generate excessive 
noise for the subject and adjacent balconies including those above or below. None of the designs have 
pursued a solution to this problem specifically.  Three designs have been specifically for non-airconditioned 
solutions, the fourth (Case Study 1) accommodates the condenser unit on the balcony. 
 
Parking 
 
The parking solutions proposed combine on-street parking, private parking in open car ports (Case Study 2, 
townhouses) on-grade parking garages (Case Study 2 flats over cars, and airy units, Case Study 3, Type B 
units), and basement car parking.  In Case Study 1, the basement is naturally ventilated, being at least 1m out 
of the ground.  Case Study 3 has a full basement, but this may be better if raised to give the ground floor 
units above some separation from street level.  Case Study 4 utilises car-stackers for efficiency.   
 
In most cases, the basement footprint is confined to the footprint of the building above and does not 
encroach on open areas available for planting. No individual garages with garage doors on the street are 
advocated. On street parking, and open car ports on the street frontage contribute to life on the street as car-
focussed activities bring people onto the street. 
 
Conclusion 
 
The purpose of the charrette was to examine how new medium-density neighbourhoods in proximity to 
major public transport corridors can provide sustainable living in a subtropical humid environment, and to 
develop examples of medium density residential building typologies that can deliver significant benefits in 
terms of market appeal, design quality, affordability and amenity.  
 
A selection of the urban design and building designs produced by four creative teams, were analysed in these 
terms. The findings will be drawn out in order to make recommendations that may be implemented to build 
positive impacts and to avoid or minimise negative impacts of future transit-oriented residential 
developments in subtropical SEQ. 
 
See  
Case Study 1 BVN) 
Case Study 2 (Gall and Medek) 
Case Study 3 (QUT School of Design) 
Case Study 4 (Richard Kirk Architects)  
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*Modelling – Construction Costs 
Quantity Surveyors and construction cost consultants Mitchell Brandtman carried out concept estimates for 
the selected designs prepared by each creative team, using the cost/m2 Fully Enclosed Covered Area (FECA) 
as the methodology. Elemental areas for the various project components were calculated from the drawings 
supplied. Assumptions and clarifications regarding the scope of work and quality of finishes were identified, 
and appropriate costs per square metre were applied to the relevant quantities, utilising Mitchell Brandtman‟s 
cost records for comparable developments. The cost estimates are based on procurement via a tendered lump 
sum type building contract. The land component and development costs such as professional fees, and 
authority fees, charges and contributions are not included in the estimate. 
____________________________________________________________________________ 
 
 
**Modelling – ESD Analysis 
 
Ecolateral Sustainability Consultants were engaged to model and undertake an integrated analysis of four 
typical buildings (one concept selected from each creative team) and typical dwellings within them.  All case 
studies are mid-rise apartments, four to eight storeys high. Expected performance in terms of: thermal 
comfort, natural ventilation, day-lighting, and energy rating based on predicted energy consumption; 
acoustics; and water management was measured.  Measures and benchmarks used in this analysis are provided 
in Ecolateral‟s detailed report. The following information is provided for clarity. 
 
 
Parameter Measure 
Thermal comfort ASHRAE Standard 55-2004 Acceptable operative temperature ranges for naturally conditioned 
spaces is used. An acceptability range where 8 out of 10 people are satisfied is used. 
Natural ventilation Effective design ventilation rates for minimum and maximum external wind speed 
conditions for Brisbane according to the Test Reference Year weather data are used. 
Availability of 
daylighting 
Measurements are taken at the working plane (1.5m above floor level) for 12 noon 
on 21 September under an overcast sky. 
Predicted Energy 
Rating 
This is an assessment of the capability of the fabric of the building to provide for the 
thermal comfort of the occupants. The BERS Pro software program is used, under 
the conditions specified by the ABCB.  
Star rating adjustment.  Dwellings under 200m2 are given an area adjustment rating 
that increases their star rating. The smaller the floor area, the bigger the adjustment 
and the more the star rating is increased.  For houses over 200m2 the opposite is the 
case. 
Energy 
Consumption 
The Green Star Multi-Unit Residential Green House Gas Emissions Guide is used to 
calculate typical energy consumption for typical units. Then the anticipated energy 
density of the typology is calculated. This is not a measure of energy consumption 
per square metre of living space, rather it is the energy density predicted for the 
scope of development. Energy consumption of developments will vary based on the 
number of dwellings per site area, and heating and cooling requirements as measured 
by BERS. With a higher development density the energy density of the site increases. 
However the developed design solution will influence the space conditioning 
requirements, and can result in different energy densities between sites with the same 
development density. 
Renewable Energy Area calculations are based on Thin film Amorphous Photovoltaic solar panels – 
these are the most shade tolerant, have least embodied energy, most power 
efficiency, greatest insulation benefits, but are the least space efficient of PV panels 
currently available on the market. 
Acoustic Amenity Desktop review only of acoustics and environmental noise considerations. 
 
